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STEERING ALIGNMENT SYSTEM FOR A TOY CAR 
DESCRIPTION 

5 Technical Field 

This invention relates generally to a steering alignment system for a toy car. More 
particularly, this invention relates to a steering alignment system for a toy car having a variable 
resistor with a neutral position and a steering alignment element capable of changing the neutral 
position of the variable resistor. 
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Background of the Invention 

The steering systems of radio-controlled toy cars have become increasingly complex in 
order to provide rapid turning capabilities. As complicated and technologically-advanced as toy 
car steering systems have become, the wear and tear of normal use still causes many toy cars to 

15 begin to veer to the right or to the left when a transmitter attempts to direct the toy car to drive 
in a straight line. If left uncorrected, the veering can worsen until the toy car is essentially 
turning to the left or to the right when the transmitter is instructing the toy car to drive straight. 
As a result, there is a need for a steering alignment system that can be used to re-align the toy 
car's steering mechanism in the event the toy car starts to veer in either direction when a 

20 transmitter is directing the toy car to drive in a straight line. Such a system will help to extend 
the usefiil life of toy cars, especially those used by children who tend to direct toy cars into 
other objects, and drive them onto rough terrain. 

Summary of the Invention 

25 One aspect of the present invention provides a steering alignment system for a toy car 

having a variable resistor for providing a resistance in response to a received signal, which 
variable resistor has a neutral position. There is a steering trimmer coupled to the variable 
resistor, so that adjustment of the steering trimmer changes the neutral position of the variable 
resistor. The system has a turning wheel and a steering motor for directing the turning wheel. 

30 The system also has a processor coupled to the variable resistor for controlling the steering 
motor according to the resistance provided by the variable resistor. 

Another aspect of the present invention provides a steering alignment system for a toy 
car having a variable resistor for providing a resistance in response to a received signal, which 



variable resistor has a neutral position. There is a trim wheel in communication with the 
variable resistor, so that adjustment of the trim wheel changes the neutral position of the 
variable resistor. The system has a turning wheel and a steering motor for directing the turning 
wheel. The system also has a processor coupled to the variable resistor for controlling the 
steering motor according to the resistance provided by the variable resistor. 

Still another aspect of the present invention provides a steering alignment system for a 
toy car having a remote controller and a trim wheel. 

Other objects, advantages, and aspects of the present invention will become apparent 
upon reading the following description of the drawings and detailed description of the 
invention. 

Brief Description of the Drawings 

FIG. 1 is a perspective view of a remote controller. 

FIG. 2 is a bottom view of a toy car. 

FIG. 3 is a photograph of a portion of a toy car. 

FIG. 4 is a cross-sectional view of a variable resistor with a modified membrane. 
FIG. 5 is a photograph of a toy car circuit board. 

Detailed Description of a Preferred Embodiment of the Invention 

While this invention is susceptible of embodiment in many different forms, there is 
shown in the drawings and will herein be described in detail preferred embodiments of the 
invention with the understanding that the present disclosure is to be considered as an 
exemplification of the principles of the invention and is not intended to limit the broad aspect of 
the invention to the embodiments illustrated. 

Referring to the drawings, FIG. 1 shows a remote controller 10 for controlling a toy car 
60 in accordance with the invention. The remote controller 10 of FIG. 1 is preferably a radio 
transmitter, but may be any kind of remote controller. For example, the remote controller 10 
may be an infrared transmitter. The remote controller 10 includes an extendable antenna 20 and 
a flip-top cover 24. To extend the antenna 20, the user opens the flip-top cover 24 and pulls on 
the end of anteima 20 imtil the antenna 20 is fully extended. 

The remote controller 10 is turned on and off using a power switch 26. The remote 
controller 10 is powered using four AAA batteries. A frequency selector 28 containing 
numbers one through six is also included as part of the remote controller 10. Switching the 
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frequency selector 28 functions to change the frequency that the remote controller 10 is 
emitting, so that six different toy cars 60 can run at the same time using each of the six provided 
frequencies. 

As can be seen in FIG. 2, the toy car 60 is turned on and off using a power switch 138. 
5 The toy car 60 is powered using a rechargeable battery. The remote controller 10 has three 

charging electrodes 106, 108 and 110 that extend upwardly from a charging platform 90 located 
on the top of the remote controller 10. The charging platform 90 has a stationary front hook 94 
and a spring-loaded rear catch 92 with a keeper. As can be seen in FIG. 2, the bottom of the toy 
car 60 has a chassis 62 with three apertures 126, 128 and 130 housing three charge-receiving 

10 electrodes 132, 134 and 136. To charge the rechargeable battery used to power the toy car 60, 
the flip-top cover 24 of the remote controller 10 is opened and the toy car is connected to the 
charging platform 90. A detent in the front end 56 of the toy car 60 is mated with the front 
hook 94, and the toy car 60 is lowered onto the charging platform 90 until a detent in the rear 
end 58 of the toy car 60 engages the keeper of the rear catch 92. 

15 When the toy car 60 is connected to the charging platform 90 as just described, the 

charging electrodes 106, 108, and 1 10 on the top of the remote controller 10 mate with the 
charge-receiving electrodes 132, 134 and 136 on the bottom of the toy car. In order to 
disconnect the toy car 60 from the charging plate 90, the user pushes a release button 38. The 
release button 38 releases the spring-loaded rear catch 92, so that the toy car 60 can be removed 

20 from the charging plate 90 without damaging the toy car 60, the front hook 94, or the rear catch 
92. 

During charging, the power switch 138 for the toy car 60 can be in the "ON" position or 
the "OFF" position, and the power switch 26 for the remote controller 10 should be in the "ON" 
position. When the user connects the toy car 60 to the top of the remote controller 10 for 

25 charging, a program runs before the charging process begins. When the power switch 138 for 
the toy car 60 is in the "ON" position, the program directs the toy car 60 to operate in one of the 
six available frequencies. This allows up to six toy cars to run at the same time, each using one 
of the six different frequencies. When the power switch 138 for the toy car 60 is in the "OFF" 
position, the program runs, but is unsuccessful. Therefore, it is preferable that the power switch 

30 138 for the toy car 60 be in the "ON" position during charging. 

During charging, an LED 30 housed in an LED enclosure 42 on the remote controller 10 
emits a red light. When charging is complete, the LED 30 changes from red to green. 



indicating that the toy car 60 is charged. When the power switch 26 for the remote controller 
10 is in the "OFF" position, the LED 30 does not emit any light at all. 

Referring back to FIG. 1, the remote controller 10 has an adjustable trim wheel 22. 
Preferably, the trim wheel 22 is manually adjustable and located on an outside surface of the 
remote controller 10. While this design is preferred for easy user accessibility to the trim wheel 
22, the trim wheel 22 may be located anywhere on or in the remote controller 10. Additionally, 
a tool may be required to adjust the trim wheel 22. The trim wheel 22 is in communication with 
a variable resistor 44, or potentiometer (FIG. 4). Optionally, there can be more than one 
variable resistor 44. Preferably, the variable resistor 44 is a turn pot variable resistor with a 
membrane 46 that is modified by an angle a of about 20*' from a horizontal axis H, as shown in 
FIG. 4. 

The variable resistor 44 has a neutral position, which neutral position can be changed by 
adjusting the trim wheel 22. A user can also change the neutral position of the variable resistor 
44 by adjusting a steering trimmer 64 coupled to the variable resistor 44. Referring to FIG. 2, 
the steering trimmer 64 is preferably located on an exposed underside of the chassis 62 for easy 
accessibility to the steering trimmer 64. As shown in FIG. 2, the chassis 62 includes a recessed 
portion 74 enclosing the steering trimmer 64. The steering trimmer 64 is adjustable. 
Preferably, the steering trimmer 64 has a slot 76 for receiving a small screwdriver 66 or any 
other tool that can be used to rotate the steering trimmer 64 in a horizontal plane. The 
screwdriver 66 or other tool is inserted into the slot 76 of the steering trimmer 64 and turned in 
a desired direction of rotation. When the screwdriver 66 is not in use, it is housed in an orifice 
78 located on the bottom of the remote controller 10. 

The variable resistor 44 is housed inside a rotatable housing 80 mounted on the chassis 
62 of the toy car 60, as can be seen in FIG. 3. The rotatable housing 80 is fixedly attached to 
the variable resistor 44. The rotatable housing 80 has a serrated edge 88, which cooperates with 
the steering trimmer 64, so that when the steering trimmer 64 is rotated, the rotatable housing 
80 fixedly attached to the variable resistor 44 is also rotated, thereby adjusting the neutral 
position of the variable resistor 44. 

The variable resistor 44 provides a resistance in response to a signal received from the 
remote controller 10. A processor 86 (Fig. 5) is coupled to the variable resistor 44 for 
controlling a steering motor 84 according to the resistance provided by the variable resistor 44. 
Preferably, the signal received from the remote controller 10 is a radio frequency signal. 



However, the type of signal received from the remote controller 10 naturally depends on the 
type of remote controller used. 

The remote controller 10 has a steering wheel 32 for controlling the left to right 
direction of the toy car 60. The steering wheel 32 has a steering wheel rim 50 and a steering 
wheel face 54, both of which pivot about a pivot point 52. The steering wheel 32 has a central 
position. When the user turns the steering wheel 32 about the pivot point 52, the remote 
controller 10 sends a signal to the variable resistor 44, causing the variable resistor 44 to modify 
its resistance from the neutral position in order to correspond to the direction being called for by 
the steering wheel 32 on the remote controller 10. The modified resistance is then provided to 
the processor 86, which controls the steering motor 84. The steering motor then causes various 
steering gears to move accordingly. The movement of the steering gears turns one or more 
turning wheels 82 to correspond to the direction being called for by the steering wheel 32 on the 
remote controller 10. 

When the user releases the steering wheel 32, the steering wheel 32 returns to its central 
position. When this occurs, the remote controller 10 sends a signal to the variable resistor 44 
instructing the variable resistor 44 to return to the neutral position. The variable resistor 44 then 
provides the resistance corresponding to the neutral position to the processor 86. The processor 
86 instructs the steering motor 84 to move the steering gears accordingly to return the turning 
wheel(s) 82 back to its original position. 

The remote controller 10 also has a shifter 68 for controlling the forward and backward 
movement of the toy car 60. The shifter extends from the bottom of the remote controller 10 
and includes an ergonomic finger rest 40 for ease of use. The ergonomic finger rest 40 has a 
left side 72 and a right side 70, When the user applies pressure to the left side 72 of the 
ergonomic finger rest 40, the remote controller 10 instructs the toy car 60 to move in a forward 
direction. Oppositely, when the user applies pressure to the right side 70 of the ergonomic 
finger rest 40, the remote controller 10 instructs the toy car 60 to move in reverse. 

The components of the steering alignment system cooperate to maintain the movement 
of the toy car 60 in a generally straight direction when the signal received from the remote 
controller 10 calls for the toy car 60 to move in a straight direction. The toy car 60 is 
considered properly aligned if it moves in a generally straight line when the variable resistor 44 
is in the neutral position, i.e., when the remote controller 10 calls for the toy car 60 to move in a 
straight line. If the toy car 60 begins to veer to the right or to the left when the remote 
controller 10 calls for the toy car 60 to go straight, the trim wheel 22 and/or the steering 



trimmer 64 may be adjusted, thereby changing the neutral position of the variable resistor 44, 
which functions to change the initial angle of the turning wheel(s) 82. In this manner, the toy 
car 60 can be re-aligned as often as necessary over its useful life. 

While specific embodiments have been illustrated and described, numerous 
modifications are possible without departing from the spirit of the invention, and the scope of 
protection is only limited by the scope of the accompanying claims. 



